TECHNOLOGIES FOR CHEMICAL MEASUREMENTS

TABLE 4    Expected Advances in the Field of Mass Spectrometry
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Overall sensitivity of detection
	1991
	1996
	2006

	1-100 picomoles
	1-100 femtomoles
	Attomole

Molecular Weight
	
	
	

Laser matrix time of flight
	300,000 daltons
	106 daltons
	

Electrostatic quadrupole
	130,000 daltons
	106 daltons
	

Time of flight
	<500 daltons
	10,000 daltons
	

Electrostatic-sector
	>3000 daltons
	> 10,000 daltons
	

LC-MS
	
	
	

Flow probe
	5-50 picomoles
	
	

Sector
	<1200 daltons
	
	


	-5000 daltons
	
	

Flow electrostatic quadrupole
	<1 picomole
	Femtornole
	

Electrostatic-ion trap
	-3000 daltons
	
	

near future: potentiometry, constant-potential techniques at steady state, pulse
voltarnmetry, stripping voltammetry, and coulornetric titrations (see Whitfield
and Jagner, 1981, for review).

Of these, potentiometry employs the simplest instrumentation, in that it
requires only an electrometer for measurement of the potential difference
between the sensing electrode and a reference electrode. The other tech-
niques additionally require a current source and control circuitry, usually
packaged together as a potentiostat. Coulornetric techniques also require a
means to determine charge, which is often done by incorporating an elec-
tronic integrator into a potentiostat. The technology of modern electronics
provides for these purposes robust and inexpensive instruments, many of
which include microprocessors suitable for controlling the experiment and
manipulating the resulting data.

Potentiometry (Buck, 1984)

The potential of an electrode is related directly to the activities, and
thus indirectly to the concentrations, of the chemical species involved in the
equilibria that establish the potential. The main virtues of potentiometry
are simplicity, very low power requirements, and the possibly small size of
the sensors. The main drawback is that an unwanted reaction may enter
into determination of the potential and sensitivity may be poor, Potentio-
metric sensing, as a transducing technique, can be coupled with an infinite
variety of novel chemical reactions to solve specific analytical problems, as
described below in the section on new chemistry. A wide variety of poten-
tiometric ion-selective electrodes (ISEs) already have been developed (see